To present the self-described 'journey' of a person with dementia (Brian; author 3) in his re-learning of 13 old technologies and learning of new ones and the impact this had on his life. 14 15 Design/methodology/approach 16 This is a single case study detailing the participant's experiences collaborating with a researcher to co-17 create methods of facilitating this learning process, which he documented in the form of an online blog 18 and diary entries. These were analysed using NVivo to reveal the key themes. Dementia is an umbrella term for symptoms that arise from a number of different underlying causes 36 including Alzheimer's disease, vascular damage and Lewy bodies. The biggest risk factor for dementia 37 is age although the numbers of younger people being diagnosed is increasing. Dementia is primarily a 38 cognitive disorder (DSM-5, American Psychiatric Association, 2013) with the different causes 39 resulting in different profiles of spared and impaired cognitive function, including memory, attention, 40 planning and initiating activities. At this time none of the causes of dementia are reversible and people 41 can expect to live with declining cognitive abilities over a number of years. While the profiles of 42 cognitive impairment vary across the dementia subtypes, the effect is always to reduce a person's 43 independence leading to reliance on one or more other people to fulfil their needs (Astell, In Press). 44
Introductiongather feedback from people with dementia. Brian was one of the attendees who agreed to try the 118 NANA system and during the subsequent interview he expressed his wider interest in technology. I 119 invited Brian to become involved in the COBALT project by co-developing strategies with me to help 120 him to re-learn old and learn new technologies. Brian agreed to write a blog for the project based on 121 these experiences as part of this process." 122 123
Co-developed learning sessions 124
Maggie visited Brian at home 26 times over approximately twelve months with the broad aim of 125 developing a methodology that would allow Brian to re-learn previously used technologies and learn 126 how to operate new technologies that interested him and to maintain the learning. Eighteen of the 26 127 sessions had a specific objective, of which four were general in focus, e.g. "To teach Brian the basics of 128 using an iPhone" and 14 were more specific, e.g. "To show Brian how to download an App and teach 129 him how to use it". The remaining eight sessions were designed to 're-cap' information/techniques/ 130 tasks that had been previously covered. All 26 sessions involved the development of sets of either 131 written or typed instructions corresponding to each task. Brian and Maggie jointly agreed the order and 132 number of steps required for each task together (see Table 1 for example). Brian's blogs were analysed using NVivo 9 (NVivo), a Computer Assisted Qualitative Data Analysis 145 Software (CAQDAS) by QSR International, to facilitate analysis and reinforce methodological rigour 146 (Sinkovics & Alfoldi, 2012) . NVivo formalises the way data are analysed and creates an 'auditable 147 footprint', thereby increasing reliability, transparency and credibility (Sinkovics & Alfoldi, 2012 p.827; 148 Sinkovics & Ghauri, 2008) . It helps balance the nonlinearity and fluidity of qualitative research, with 149 detailed documentation of the process and ensures that researchers are self-reflective in the analytical 150 process, thinking critically and justifying their decisions (Sinkovics & Alfoldi, 2012) . 151
After carefully reviewing different approaches, a method of analysis based on O'Neill's (2013) four 152 stages of analysis, which was adapted from Edhlund (2011) and Sinkovics and Alfoldi's (2012) 153 method, was selected (see Table 2 ). 154
155
Insert Table 2 about here  156 8   Procedure  158 Brian's blog entries were transcribed manually and imported into NVivo. The sources were analysed 159 and an initial model created. The results were reviewed again and condensed into higher order themes. 160 161
Results 162
Brian was able to relearn to use his desktop computer, for the first time in years, and learn to use a 163 smart phone and a laptop. He re-acquired a number of lost skills, including emailing and also learnt a 164 number of new ones, including downloading and using a variety of apps on his smart phone. Over the 165 sessions he learnt to plan and carry out independent travel, to use PowerPoint and had the opportunity 166 to give a number of talks about his experience in the COBALT project. 167
The qualitative analysis revealed an overarching theme of 'Positive Outlook on Life, which was 168 supported by three main themes; 'Person-centredness', 'Identity' and 'Technology'. A number of sub-169 themes contributed to Brian's overall positive outlook on life. 170 171 1. Positive outlook on life 172
As a result of using technology Brian realised that he could live well with dementia. 173 "I was just thinking to myself this evening. I have every reason to be positive about my 174
Dementia and how every time I find a square peg, I can nearly always find a square hole to fit it 175 into." (14/10/2012) 176
He began to have a more positive outlook on his dementia diagnosis and life generally. 177 "I realised that recently, some very positive things had happened to me. I was successfully 178 relearning my pre-diagnosis ability to use the computer. " (14/11/2013) 179
After his diagnosis Brian had been depressed and negative about his future. He gave up many activities 180 and was particularly disappointed to have stopped using his computer. His mood improved as he re-181 engaged with technology. 182 9 "I very strongly feel that any fear or despondency I had previously has been put aside and 183 This was incredibly important to Brian as it enabled him to carry out tasks again and prove to himself 230 that he could move forward and there was hope despite a dementia diagnosis. 231 "I sometimes find it unbelievable that I have been able to understand, sometimes complex 232
Instructions, and retain at least some of them." (14/10/2012) 233 234 3.2 Self-image 235
Brian's self-worth, -belief and -esteem increased dramatically. He was previously self-conscious about 236 not being able to do things, but technology showed that he could (re)learn and do things independently. Socially, technology allowed Brian to re-engage and become an active part of the family again, which 294 also improved his relationships. Social media enabled Brian to keep in touch with relatives and friends 295 all over the world. Such activity was important for tackling the stigma of Brian's dementia as people 296 could see he was living well and were less wary to get in touch. Brian realised he was not alone and 297 that other people with dementia felt the same. 298 "I decided to go on to the computer just to see how much work I would be able to carry out. I 299 started by sending out 3 E-Mails to friends and asked them to send me a reply when they 300 received them. Within 1 hour I had 3 replies. I marked that up as another success. I then spent 2 301 hours on the Internet and did some Family research. I had some good results and was able to Technology also brought Brian pleasure, from using his iPhone to look at photos to reading via the 321 Kindle, which his wife gave him for Christmas. Brian was excited to learn anything new on his iPhone. 322
He was enjoying life, was a lot happier and brighter. 323 "…I spent hours basically enjoying using the phone." (25/10/2012) 324 325
Opportunities 326
In addition, to these benefits Brian had other opportunities, which he believed not have had if he had 327 not joined COBALT and started using technology. 328 gaps or priorities of care providers, which may conflict with those of the individual (Astell, 2006) . 394
15
Person-Centredness has been criticised as an overused and 'woolly' term, which 'is often so difficult to 395 achieve in practise' (Brooker, 2004 study, a high level of support was needed, which must be balanced against the benefits. Other research 415 also highlights that training and on-going technical support is vital (Kinney et al, 2004 ). Therefore, a 416 key recommendation is that, if possible, other people with dementia should try and be encouraged to 417 (re)learn, using appropriate teaching methods and support, such as the approach developed here. As 418
Brian's experience highlights, the benefits of (re)learning are not restricted to technology use. Future 419 research into the most effective learning techniques in people with dementia should identify how these 420 can be applied most successfully to a whole range of interventions to enable people to live well with 421 dementia. 422
The present study confirmed that technology can have an impact in dementia care beyond safety and 423 security and improve subjective QOL, helping people with dementia to enjoy life, remain active and 424 involved (Marshall, Brian's example will hopefully provide hope and encouragement for people currently living with 428 dementia and their families that it is possible to influence life after a diagnosis of dementia. Brian is 429 just one individual and as such, his experiences with technology, both before and after his diagnosis are 430 unique. However, we hope that by sharing his experiences with technology both here and on the 431 COBALT blog, other people will start to challenge the low expectations and negative perceptions of 432 what is possible once someone has a dementia diagnosis. 433 Excess disability was first described in the 1970's but its relevance and appropriateness in describing 434 the experience of people diagnosed with dementia is just as important today, as indicated by the 435 negative reactions Brian encountered during the project. With the current political drive to reduce costs 436 and demands on health and social care services by people living with dementia, tackling excess 437 disability is now essential. Intervening to maintain people with dementia to function as well as possible 438 will delay demands on families to provide care and also reduce demands on formal care services. 439
Harnessing the functionality and capacity of technology is a key part of achieving this and the first 440 prong of our call for more researchers to turn their talents and scientific skills to developing solutions 441 for people living with dementia. 442
In making this argument we are not proposing that technology is a panacea for all of the challenges 443 faced by people living with dementia. Rather, we suggest that technology should be an increasingly 444 important part of equipping people to live as well as possible after receiving a dementia diagnosis. At 445 its most basic technology can provide prompts and reminders to assist people with their daily activities. 446 As Brian's example demonstrates, technology can also support the maintenance of independence, i.e. 447 doing things for himself rather than having to rely on someone else, for example booking travel and 448 travelling independently. 449
Additionally, digital technologies can support people living with dementia to meet their higher-level 450 needs for autonomy, pleasure and fun (Astell, 2013) In future we can expect technology to be much more involved in delivery of care and supporting self-456 management, due to generational effects and the increasing numbers of people, like Brian, being 457 diagnosed at a younger age (Levine, 2013) . Cognitive prostheses were originally proposed to enhance 458 the cognitive abilities of everyone, although their potential application to people with cognitive 459 impairment is possibly even more appropriate (Astell, et al., 2008) . Unfortunately there are very few 460 digital activities designed specifically to meet the needs of people with dementia and this is the second 461 area where we would encourage other researchers to bring their creativity and innovation to bear. 
